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Radionuclide Soil Action Level Oversight Panel

AGENDA

Public Meeting - March 10, 1999 - 6:30 - 9:00 P.M.
Westminster City Hall - City Council Chambers

6:30 - 7:00 Project Open House - Foyer
7.00-7:10 Welcome/Agenda Review " Laura Till, Facilitator
7:10-7:30 Project Introduction/Background Mary Harlow, Co-Chair
Hank Stovall, Co-Chair
7:30 - 8:30 Project Overview Risk Assessment Corporation (RAC):
o Task | - Cleanup Levels at Other Sites Dr. John Till, President
e Task 2 - Computer Models Arthur S. Rood
e Task 3 - Inputs & Assumptions Dr. Helen Grogan
¢ Task 4 - Methodology
¢ Task 5 - Independent Calculation
‘ ¢ Task 6 - Sampling Protocols
Status Report on Work to Date
o Computer Modeling
+ Project Scenarios
8:30-8:45 Public Comments/Questions Facilitator
8:45-9:00 Public Participation Opportunities Co-Chairs
- Monthly Meetings
- Community Briefings
- Public Meetings
Wrap-Up/Thank you Co-Chairs
UPCOMING MEETINGS/ACTIVITIES
March 11 RSALOP Monthly Meeting 4-7 P.M. Broomfield City Building*
April 8 RSALOP Monthly Meeting 4-7 P.M. Broomfield City Building*
May 13 RSALOP Monthly Meeting 4-7 P.M. Broomfield City Building*
June 10 RSALOP Monthly Meeting 4-7 P.M. Broomfield City Building*
July 8 RSALOP Monthly Meeting 4-7 P.M. Broomfield City Building*
August 12 RSALOP Monthly Meeting 4-7 P.M. Broomfield City Building*
September 9 RSALOP Monthly Meeting 4-7 P.M. Broomfield City Building*
October 14 RSALOP Monthly Meeting 4-7 P.M. Broomfield City Building*
November 11 RSALOP Monthly Meeting 4-7 P.M. Broomfield City Building*

IMPORTANT NOTE: TECHNICAL DISCUSSIONS ARE SCHEDULED FROM 2:30 - 3:30 IN THE BAL SWAN
/L CONFERENCE ROOM - ADJACENT TO ZANG'S SPUR - PRIOR TO ALL MEETINGS
*Broomfield City Building, One Descombes Dr. - Zang's Spur/Bal Swan Conference Rooms (lower level)
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NEWS RELEASE For Immediate Release

Contact: Carla Sanda, AIMSI
(303) 277-0753

HOW MUCH IS "TOO MUCH" PLUTONIUM IN ROCKY FLATS SOILS?

WESTMINSTER, Colo., March 5, 1999 --National attention is focusing on a study currently
underway regarding soil cleanup levels for Rocky Flats, the former nuclear weapons production plant
located in Jefferson County. A public meeting is scheduled from 6:30 - 9:00 p.m. on Wednesday, March
10 at the Westminster City Hall, 4800 W. 92nd Ave., Westminster, CO. The evening will begin with a 30-
minute open house designed to provide background information, followed by briefings regarding the
progress to date and future goals for the study.

As Rocky Flats moves closer to final remediation goals, one of the primary challenges facing site officials
and residents is determination of the amount of radionuclides, such as plutonium, that may legally remain
in the soil following remediation. These levels are known as "radionuclide soil action levels" because
remediation is triggered when the amount of radioactive material in the soil exceeds established levels. A
cleanup agreement negotiated in 1996 between 'site officials and its regulators set interim levels for
plutonium and other contaminants that could remain in the soil at the site. Some members of the
community, however, believed that those interim levels were too high. As a result, the Department of
Energy agreed to fund a citizen-directed, independent review of the calculation of the soil action levels. To
provide oversight of the study, the Radionuclide Soil Action Levels Oversight Panel (Panel) - comprised of
scientists, local government representatives and citizens - was formed in 1998. After a formal bidding
process, the Panel selected Risk Assessment Corporation (RAC) to conduct the technical review. Work
has been proceeding since last fall and is scheduled for completion in November 1999.

This public meeting is the first of three to be scheduled throughout the course of the project. Briefings will
explain why the community should be concerned about plutonium in the soil at Rocky Flats, why the study
is being done, what has been learned so far, and what is planned for the future. Panel members and RAC
representatives will be on-hand to answer questions and further explain the ongoing work. There will also
be time for public comments and questions. For additional information regarding the meeting or the study,
please contact Carla Sanda, Advanced Integrated Management Services, Inc., at 303-277-0753.

i
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Radionuclide Soil Action Level Oversight Panel

P ublic Meeting Reminder

The following display ad ran in the weekly Sentinel/Transcript published on March 4 in seven
metro communities. It also ran in the Boulder Daily Camera on February 27 & 28 and March 7

and March 10: ,
- Radlonucllde Soil Action Levels Oversight Panel M “

~ PUBLIC MEETING

"Plannmg for Tomorrow . .Radionuclide Soil Actlon Levels at Rocky Flats”

Where: Westminster City Hall .
‘ . 4800 W. 92nd Avenue (East of Sheridan Blvd. On 92ndAve.)

Westminster, CO 80030

When: Wednesday, March 10, 1999 ’
’ 6:30 - 7:00 PM. Open House - 7:00 -9: :00 PM Dlscussion

What isa’ Radionucllde Soil Action Level"?

What's the Issue? :
Why Be Concerned About Plutonium in the Soil at Rocky Flats? .
What's Being Done to Protect the Community? .

- Get the answers to these questions and more. Your input is needed as we work
together to determine the amount of radioactive materials that may remain in the .
soil. Please join us for this important discussion. For more information, please
contact either Carla Sanda, Advanced Integrated Management Services, Inc.
(303-277-0753), or Ken Korkia, Rocky Flats Citizens Advisory Board (303-420-7855).

RSALOP TECHNICAL DISCUSSION

RAC representatives will be available from 2:30 - 3:30 p.m. Thursday, March 11, 1999 at the
Broomfield City Building - Bal Swan Conference Room for in-depth technical discussions
immediately prior to the regularly scheduled meeting.

CHECK OUT THE RSALOP WEB SITE

‘ www.rfcab.org/SALOP.htmli
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Radionuclide Soil Action Level Oversight Panel

March 2, 1999

Jessie M. Roberson, Manager

U. S. Department of Energy - Rocky Flats Fleld Office
PO Box 928

Golden, CO 80402

Dear Jessie:

Work is progressing well on the technical review of the radionuclide soil action levels. Risk Assessment
Corporation has submitted the Task 1 Report - Cleanup Levels at Other Sites for Panel review and -
comments. The Task 2 Report - Computer Models is forthcoming and will be transmitted to our newly formed
Peer Review Team on March 12. Overall, the project is right on schedule but with consuderable work
remaining.

We would like to invite you to our first public meeting scheduled for Wednesday, March 10, 1999 from 6:30 -

9:00 p.m. at the Westminster City Hall. Enclosed is a copy of the agenda for your review. We look forward to

introducing the project to the community at large and inviting their participation as we work through the
remainder of the technical study: Informational materials have been developed to provide a brief pro;ect
background to meeting attendees, including the enclosed fact sheet entitled Planning for
Tomorrow...Radionuclide Soil Action Levels at Rocky Flats. '

Panel members appreciate your support of thelr work on this pl’OjeCt and hope that you can join us next week
We Iook forward to seeing you then!

Sincerely, .

Hank Stovall, Co-Chair % : : _ Mary Hérlow, Co-Chair =2
Steering Committee o Steering Committee

RF Soil Action Level Oversight Panel RF Soil Action Level Oversight Panel
(303) 466-5986 (303) 430-2400 - Ext. 2174
Enclosures:

As Stated

cc:

RSALOP Members
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Radionuclide Soil Action Level Oversight Panel

MINUTES OF PUBLIC MEETING

Radionuclide Soil Action Leveis Oversight Panel

Westminster City Hall

March 10, 1999 - 6:30 p.m. - 9:00 p.m.

Hank Stovall, City of Broomfield
Tim Rehder, US EPA

Dave Shelton, Kaiser-Hill

Carla Sanda, AIMSI

Patrick Etchart, DOE-RFFO
LeRoy Moore, RMPJC

. .Todd Margulies, TM Consuiting

elen Grogan, RAC
Qick DiSalvo, DOE-RFFO
arl Spreng
Jeremy Kohler

Jared Obstfeld
Russell McCallister, DOE-RFFO

PROJECT OPEN HOUSE

ATTENDEES

Mary Harlow, City of Westminster
Laura Till, Facilitator '

Victor Holm, RFCAB

Ken Starr, JEFFCO

Tom Marshall, RMPJC

Doug Young, Office of Cong Udall
John Till, RAC

Greg Murray

Matt Archer

Mark Husted

John Krigbrum

Sam Dixion, City of Westminster
Len Ackland, CU

Niels Schonbeck, HAP & MSCD |
Brady Wilson, RFCAB Staff |
Ken Korkia, RFCAB

Laura Brooks, Kaiser-Hill

Joel Selbin, CU-Boulder

Barb McTurk, Office of Sen. Allard
Art Rood, RAC

Roman Kohler

Susan Archer

V. Kohler

Sean McMurray

Howard Bachman

Anna Corbett, AIMSI

Prior to the formal public meeting, a project open house was set up in the foyer of the Westminster City Hall. The Open

House consisted of seven 24" x 36" storyboards placed on easels which briefly provided background information and project
basics for meeting attendees. Three members of the Panel were on-hand to greet meeting attendees and provide further
explanations of the storyboard information, if needed. An information table was also available with the following materials:
press packets, project fact sheet entitled "Planning for Tomorrow.....Radionuclide Soil Action Levels at Rocky Flats",
storyboard text, and copies of the evening's presentation entitled: "A Review of the Radionuclide Soil Action Levels at the

Rocky Flats Environmental Technology Site".
AGENDA REVIEW

Laura Till, Facilitator, called the meeting to order at 7:.00 p.m., reviewed the Agenda and introduced the Panel Co-Chairs:
Hank Stovall and Mary Harlow

PROJECT INTRODUCTION/BACKGROUND - Discussion Leads: Hank Stovall & Mary Harlow, RSALOP Co-Chairs

Hank Stovall welcomed meeting attendees to the first public meeting held by the Radionuclide Soil Action Level Oversight
Panel (RSALOP) scheduled to introduce the community to the ongoing technical review of soil action levels at Rocky Flats.

‘ Stovall began with a brief project background including the former mission of the site, the current challenge related to

ermining the amount of radionuclides that may legally remain in the soil at Rocky Flats after cleanup, formation of the

Minutes - March 10, 1999 Radionuclide Soil Action Levels Oversight Panel Public Meeting - Prepared by Carla Sanda, AIMSI 1
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Panel and the ongoing work with Risk Assessment Corporation (RAC) to review earlier recommendations for soil action
levels. He briefly reviewed the information on the storyboards and then introduced Mary Harlow.

endees. Ms. Harlow continued with additional information on Panel formation, including the concerns felt by surrounding

““s. Harlow expressed her appreciation to the members of the RSALOP and asked them to introduce themselves to meeting
0

mmunities and residents regarding establishing soil action levels for future generations that may live on or near the Rocky
Flats facility.

PROJECT OVERVI EW *- Discussion Lead: Dr. John Till, Risk Assessment Corporation
*Copies of the presentation may be obtained by calling Anna Corbett, AIMSI, 303-456-0884

Dr. John Till began his presentation with introduction of RAC team members Arthur Rood and Dr. Helen Grogan. Dr. Till
then discussed the approach the RAC team will take for the ongoing technical review of the soil action levels. He
stressed that first and foremost, this work is intended to be a PUBLIC study of the soil action levels and will be conducted
with total independence. RAC will take direction from Panel members who represent the community at large. Dr. Till
added that they are approaching the study with no preconceived notions of what a "correct" number should look like for
the soil action levels. Their work began in October 1998, with completion scheduled for November 199 and will consist of
five primary tasks: ' _

- Assessing radionuclide soil action levels established for other sites

- Analyzing the computer modeling program used to set interim levels and assessmg other relevant

computer programs

- Analyzing inputs and assumptions for the soil action levels

- Making independent calculations for the soil action levels

- Recommending an appropriate soil sampling program
Early decisions must be made regarding key elements of the analysis, such as the basis of risks, scenarios address, and
uncertainties. RAC representatives will work closely with the RSALOP to provide them with the necessary tools to help make
those decisions. Both RAC and Panel members have a commitment to approach the study W|thout bias.

Dr. Till then reviewed the project’s eight tasks and discussed basic approaches and formulas that would be used throughout
the study. In addition, he shared information regarding scenario development and existing computer programs that would be

‘viewed and evaluated for the project.
UBLIC COMMENT AND QUESTIONS

Wil the study consist of a table that clearly discusses the differences between the original and current evaluation?
Several task reports will be developed throughout the study that will discuss ongoing findings for each of the tasks. A
final report will be issued at the completion of the study that will recap the findings of this study in relationship to the
original recommendations completed in October 1996.

Are you aware of any residual radiation standards anywhere else in the world?
The ICRP is currently trying to formulate standards; however, it is important to realize that many other countries
throughout the world take a more liberal approach to this issue than the United States. Frankly, international
standards are currently in a state of disarray, with no single established value.

What is a safe level of radiation exposure7
The bottom line is: there is no absolutely safe level; i.e., a level that carries absolutely no risk. However standards
have been established that are generally not harmful to the general population.

What is resuspension?
In the context of this study, resuspension is a term meaning dirt or soil that has been picked up and moved to another
place, which means that contaminated soils can be found at considerable distances from their origination point.

Will RAC use work that has not yet been documented?
Any material used for this study will be clearly referenced including sources, peer review, etc. Since this study is

dealing with issues that are not yet being addressed anywhere else, it is important that a careful approach be taken to -

assure that all findings are clearly documented. In addition, a 5-member nationally known peer review team has been
organized by the Panel to review and provide comments to each of the draft task reports generated by RAC on this

‘ project.

\

Minutes - March 10, 1999 Radionuclide Soil Action Levels Oversight Panel Public Meeting - Prepared by Carla Sanda, AIMS! 2



Several comments were made from the audience regarding cumulative effects of radiation that were not entirely accurate;
however, given the time constraints of the evening, Dr. Till did not individually address misconceptions that may have been

nresented by meeting aftendees.

.@LIC PARTICIPATION OPPORTUNITIES

Hank Stovall and Mary Harlow invited the community's input throughout every step of the process. The Oversight Panel

meets regularly to represent the community in this important effort. Meeting attendees were invited to:

o Participate in monthly work sessions: 4-7 p.m. - second Thursday of each month through November 1999 at the
Broomfield City Building, One Descombes Drive, Broomfield, CO

+ Attend public meetings

e Share comments and/or concerns with Panel members

Two additional public meetings will be scheduled for the project and will be advertised in local newspapers. In addition,
meeting attendees were encouraged to add their name and address to the sign-in sheet so that they will be added to the
project's mailing list. The meeting was closed with appreciation from the Co-Chairs to meeting attendees for their interest

and to Panel members for their ongoing commitment to the project.

MEETING WAS ADJOURNED AT 9:00 P.M.

Minutes - March 10, 1999 Radionuclide Soil Action Levels Oversight Panel Public Meeting - Prepared by Carla Sanda, AIMSI 3
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| Formed in 1998, the Radionuclide Soil Action Levels Oversight |
| Panel (RSALOP):

e |s a Citizen Oversight Group comprised of a cross-section
of thiteen community representatives

e |[s funded by the Department of Energy to review
calculations used in setting the radionuclide soil action

levels for Rocky Flats

i e Seeks to assure ongoing community understandmg

e Holds monthly public meetings to review the study's

| progress and to make recommendations

e [nvites community input

TR -
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Radionuclide Soil Action Levels Oversight Panel
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"Radionuclide Soil Action Level™?

i
b
{

. One of the primary concerns of site officials, regulators,
| and residents of surrounding communities is determining
the amount of radionuclides that may legally remain in the
soil at Rocky Flats following site remediation. These
levels are known as ‘radionuclide soil action levels"
(RSALs) because remediation is triggered if radiation
levels in the soil exceed the established level.

a2

Radionuclide Soil Action Levels Oversight Panel




EE

E ISR s

T e

BRI,

B e R O B 4 IS NG S e s N

e |

o S ™ D A AR A B

jaued 1ybi1sianQ s|ana uonoy 10S apijonuoipey

O’

'dOTVYSH @Uu} JO uoneald ay) 0] paalbe

>9mcm_ Jo Juswuedaq "'S'N 9y} ‘Suleduod 8say) 0] asuodsal uj

(pasinal aq sie| ooy o} vmaoum S|9AS| W)Ul P|NoyYs -

éP8ysiigelsa
STVSH Sleld Ajooy jwueund ay) 21oM AUm pue MOH -

2)Se 0] suazijio paulaosuod paydwoud siy] e

‘PHOM B} Ul 818yMas|o SalIs 10j 18S 8soy} uruy)
laybiy Ajgesspisuod aq o} paseadde sySY Siejld AooH ay] e

‘9661
ul _omcm__nmﬁwm a1aMm s)e|d AHo0oY 10} -- (STVYSH) ,S|eAs| uonoe
10S 8pIjoNuUoIpel, JO -- S|I0S Ul SBpI|onuUoIp.l 10} S|9AS] WISlU| e

~ gonss| oy sjeyy

i
!
i
w
i
|
|



jaued. 1yBisi1aAQ S[aAaT UOHDY [10S 8pljanuoipey

OS¢’

'8)IS
sye|4 Mooy oy} 1o} SjaAs| uooe [10S apljonuolpel Buluiwialep ul asn

10} sioyenbai sy pue AbBieuz Jo Juswpedaq ayi 03 papinoid aq |[im

‘Sjuswiwod olignd Buipnjoul ‘suoiepuswwodsl pue synsal Apnis ||y e

| Oy Aq papinoid
spyodal yeip Mainal 0} wWes) malnal Joad e peziueblo |[sued ay| e

‘S|oAd] UOIJO. |I0S spljonuolpel
wieul sulwlelep 0] pesn sseoold 8yl SS8SSe pue  MBIASI

0l (DyY) uoneiodion) JUBLWISSESSY XSIH UUM Paloeiiuod [aued ay| e

‘8661 Arenuer ul
PBUBAUOD SEM [duied JUbISIanQ S|BAST UOIDY |I0S apljonuoipey ay| e

gouoq butog sjeyM

H
1

1
|
i
!

1
3
15
1

|
i
i



i

Project Overview

e Risk Assessment Corporation began work in October 1998 -
- with completion scheduled for November 1999.

e Study consists of five primary tasks:

- Assessing radionuclide soil action levels established for
other sites |

- Analyzing the computer modeling program used to set
interim levels and assessing other relevant computer
programs

- Analyzing inputs and assumptlons for the soil action levels
- Making independent calculations for the soil action levels

- Recommending an appropriate soil sampling program

i ' Radionuclide Soil Action Levels Oversight Panel
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i The Oversight Panel meets regularly to represent you and your ‘
| community in this important effort. Your input and participation |
i is important to the process. You can:

|

e Participate in monthly work sessions: 4-7 p.m. - second
Thursday of each month through November 1999 at the |
; Broomfield City Building, One Descombes Drive, |
| Broomfield, CO *

e Attend public meetings

e Share your comments and/or concerns with panel
- members | 2
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“A REVIEW OF THE RADIONUCLIDE
SOIL ACTION LEVELS AT
THE ROCKY FLATS ENVIRONMENTAL
TECHNOLOGY SITE”

John E. Till

Risk Assessment Corporation

BACKGROUND INFORMATION
RELATED TO THE STUDY

© Public study

© Independence

© Approach to the study
© Tasks and schedule

APPROACH TO THE STUDY

© Early decisions must be made with regard to
key elements of the analysis such as the
basis of risks, scenarios addressed, and
uncertainties. :

© Itis our responsibility to provide the Oversight
Panel with the tools to help make these.
decisions.

© The Oversight Panel and the contractor must

Dose = (SeTe*E*D),,,

where,
S = source term {characterization of the quantity, type, and temporal
distribution of the material released,
T = envir | transport and fate of i
E = exposure factors (characteristics of individuals exposed),
D = dose conversion tactors
u = uncertainty,
v = validation,

¢ = communication of results, and
p = public participation.

approach the study without bias. Lo oo
fac; AL
__ Dose PRIMARY STUDY OBJECTIVE
S= (T*E+D) .
" uvep “To estimate activity levels of man-
ere, . .
S = activity in soil that will yield the prescribed dose ma,de radionuclides (e'g' PU, AITI) n
Dose =15 or 85 mrem in a year . soil due to operations at the Rocky
T = envil tal tr: rt and fate of taml
E =::p;::mﬂonu&mmzﬂsucsZ"l::t;'ivlzu:la::posed), F'.a‘s Environmental Technology
D  =dose conversion factors ] Site such that Subsequent human_ .
u :3:;::3'"% exposure during future use of the
© - communiuation of results, and site does not result in levels of
P = public participation. radiation dose and risk that exceeds
specified limits.” :




PROJECT TASKS

© Task 1: Cleanup levels at other sites
(draft report submitted)

© Task 2: Computer models to calculate soil
" action levels (draft report submitted)

© Task 3: Inputs and assumptions
(draft report July 8)

© Task 4: Methodology for determining soil
action levels (presented to the panel)

PROJECT TASKS (Continued)

© Task 5: Independent calculation
(draft report September 8)

© Task 6: Protocols (draft report May 8)

© Task 7: Interaction with Actinide Migration
Panel (ongoing)

© Task 8: Public Interaction (ongoing)

Rac

TASK 1:
SOIL ACTION LEVELS AT OTHER SITES

“It is important to understand the different
cleanup goals among the different sites.”

© Some have calculated a proposed cleanup
level based on an annual dose assumed to
be protective of the public

© Others have calculated an estimated dose
based on achievable cleanup levels or
existing soil concentrations

&ac;

EXAMPLES OF SOIL ACTION LEVELS AT
OTHER SITES

Location Pu-239 Soil action levet (pCi/q) Dose {mrem)

" Rocky Flats 1429 85
Hanford 35 15
Nevada Test Site 326 - 78.3
Johnston Atoll 17 20
Maralinga 280* 500
Palomares . 1230 . 100

trom the lon Lab tora
receiving a dose of 500 mrem, the publicly accepted dose for the site
RAL;
)

S

-NORMALIZED SOIL ACTION LEVELS

Location Soil action level to dose ratio
[(pCi/g)/mrem]

Rocky Flats~ = - 17

Hanford . 2.3

Nevada Test Site 41

JohnstonAtoll .~~~ 0.85

Maralinga 0.56

Palomares . 123

WE ARE TAKING A NEW,
STOCHASTIC APPROACH, TO
CALCULATING THE RSALS

© Data and parameters are represented by
probability distributions rather than single
values :

© Uncertainty about a parameter’s true value
is reflected in its probability distribution

© Results are expressed in terms of
probability statements about the
computational endpoint




ACCOUNTING FOR UNCERTAINTY

@ In the past, we have represented
mathematical quantities with simple
equations, such as:

axXb=c

© We have typically assumed that values
such as a and b were constant, giving
us a constant value for c.

ACCOUNTING FOR UNCERTAINTY

O Let’s say that we knew that the value of a
was 5, and the value of bwas 10, glving
us a value for ¢ ot 50.

© But we have also seen \ralues for a such
as 3,4,7,and 8.

RAC

ACCOUNTING FOR UNCERTAINTY

© So, we can represent the value 6f awitha
distribution, or range of possible values

probability of (@ = n)

probability of (b =n)

ACCOUNTING FOR UNCERTAINTY

© In the same way, we know that b can also ’
be 9,11, 0r 12, so we represent b witha '
distrlbution

ACCOUNTING FOR UNCERTAINTY

©O Then, by randomiy selecting values for a and b from their
distributions, based on the probability of each value, we
can calculate c many tlmes to produce a dlstributlon of
values for c.

1,000 Trials

§

2
@

Probabllity

:

§

ACCOUNTING FOR UNCERTAINTY

Q Then, the more times we calculate the value of ¢, the

smoother the distribution appears. and the better our
estimate gets. -

Probeblilty
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' EXAMPLES OF SOURCES OF
UNCERTAINTY

© Concentrations of radionuclides in the soil
(new measurements or analysis of existing
data)

© Parameters of transport models (mass
loading for resuspension, particle size
distributions, leaching rates for movement
of radionuclides downward in soil)

© Scenarios are not considered uncertain —
they represent standards for comparison

.
‘-@/
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SOME PARAMETERS ARE FIXED
AND SOME ARE UNCERTAIN

P Fixed
l Worker l | I Parameters
\"-nwd
r .
Annsl Dose Annusl Dose Annusi Dose
ot umit poe urdl l per unit l Uncertain
1 T
Dose
(=]
| SAL I

Uncertain

1
I ‘T‘; I [ RI ?:rz‘:neters
8aL

G G
]

Uncertain

Uncertaln  R4€

SOME PARAMETERS ARE FIXED
AND SOME ARE UNCERTAIN

These are called
exposure
scenarios and.
their

an important part
of the study.

Lz

characterization is .

WHAT IS AN EXPOSURE SCENARIO?

S An exposure scenariois a proﬁle ofa hypothetlcal
individuat living or uslng the Rocky Flats site with
particular characteristics and a defined lifestyle

© The scenario may refer to a succession of hypothetical
individuals over time (for example, 1000 years)

© A goal for designing the scenarios in this study is that if
the hypothetical individual living on or using the site are
protected, then it is reasonable to assume that others will

be protected
A

EXAMPLES OF SCENARIO PARAMETERS

© Breathing rates for various actiwty Ievels
and ages

© Soil Ingestion rates

© Fraction of time spent indoors and
outdoors

O Age

BREATHING RATE INCREASES WITH THE
LEVEL OF WORK

Breathing rats
(INer por
minute)

From US EPA EPA/S00/8-85-000 1988 ——




EXAMPLES OF PROPOSED SCENARIOS

© Resident rancher leads an active life at the site, is at
his home most of the year, spends about 40% of
time outdoors, and grows a garden.

© The annual breathing rate is based on selecting
appropriate breathing rates for the time spent doing
heavy or light activity, and resting

© The potential exposure for this person includes
inhalation; eating produce from garden irrigated
with some water from site stream; direct soil
ingestion from outdoor activities; and direct gamma
exposure from the soils.

TASK 2: COMPUTER CODES

© Computer Codes Evaluated Were
- MEPAS (Pacitic Northwest Laboratory)
~MMSOILS (EPA)
-D&D (NRC)
- GENI! (Pacific Northwest Laboratory)
-RESRAD (Argonne National Laboratory)

© Codes were evaluated based on:

- ability to perform Monte Carlo simulations as our
proposed approach dictates

~inclusion of all relevant pathways

MMSOILS and MEPAS

© MEPAS was dismissed from consideration
because the source code is not available and
therefore, may not be configured for Monte
Carlo simulation

© MMSOILS was dismissed from consideration
because it does not model decay and ingrowth
of radioactive progeny

DandD

© DandD (Version 1.0) has not gone through

extensive testing or use

O Source code and documentation currently not .
available

© Many parameters, including dose conversion
. factors are “hardwired” and not subject to change

@ In a benchmark exercise, DandD calculated dose
to soil ratios that were considerably higher than
RESRAD

GENiIi

© The GENII code package included source term
and documentation

© GENII includes models for all relevant pathways.
Offsite transport via the airborne pathway is
included in the model.

© Soil Action Levels were calculated with GENII
and compared with those calculated by
RESRAD

g

RESRAD

© Several versions of RESRAD are in use

—Version 5.61 was used to develop the
proposed soil action levels

~Source code for the current version (5.82) was-
obtained and evaluated

—Version 5.82 has a revised resuspension
algorithm that results in a decrease in the
dose-to-source ratio by a factor of 6 and a
corresponding increase in the soil action level

Rac
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CONCLUSIONS

© Public study — oversight panel’s role is
critical and unique.

' © RAC's approach is different from that taken

previously at Rocky Flats and at other sites.

© Key tasks remain to be done but we are
working toward completion of the study by
the end of the year.

4
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MEETING EVALUATION

RSALOP Public Meeting - March 10, 1999
Westminster City Hall - City Council Chambers
6:30 - 9:00 P.M.

Please provide a numerical rating from 1 - 5 to the following questions:
(1 = lowest rating / 5 = highest rating)

Did the meeting provide a good understanding of the issue that the Radionuclide
Soil Action Levels Oversight Panel is addressing?

1 2 3 4 5

Was the written information in the foyer helpful to your overall understanding of the
issue:

Storyboards in Foyer:

1 2 3 4 5

Fact Sheet:

1 2 3 4 5

Were the presentations helpful and understandable?
1 2 3 4 5

Do you have any suggestions for improvements to the meetings and/or written
information? ‘



MEETING EVALUATION

RSALOP Public Meeting - March 10, 1999
Westminster City Hall - City Council Chambers
6:30 - 9:00 P.M. )

Please provide a nurhgrical rating from 1 - 5 to the following questions:
(1 = lowest rating / 5 = highest rating)

. Did the meeting provide a good understanding of the issue that the Radlonuchde

Soil Action Levels Oversight Panel is addressing?

1 2 3 4 5

. Was the written information in the foyer helpful to your overall understandlng of the

issue:
Storyboards in Foyer:

1 2 3 4 5

.Fact Sheet:

1 2 3 4 5

. Were the presentations helpful and understandable?

1 2 3 4 5

. Do you have any suggestions for improvements to the meetlngs and/or written

information?
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MEETING EVALUATION

RSALOP Public Meeting - March 10, 1999
Westminster City Hall - City Council Chambers
6:30 - 9:00 P.M. )

~ Please provide a numerical rating from 1 - 5 to the following questions:
' (1 = lowest rating / 5 = highest rating)

~ 1..Did the meeting provide a good understanding of the i issue that the Radionuclide
-~ Soil Action Levels Oversight Panel is addressing? . :

1 2 3 4 /LQ

2. Was the written mformatlon in the foyer helpful to your overall understanding of the
|ssue :

5 Storyboérds in Foy‘er,:

1 2 3 4 5
Falét.Sheet: |

1 .2 3 4 5

3. Were the presentations helpful and understandable?
4 A _
1 2 3 4 (j |

4. Do you have any suggestions for lmprovements to the meetings and/or wntten
information? :

Thark W %a -}z&ér»\b e /b"sg,u‘k e a, basic

- |




' Radionuclide Soil Action Level Oversight Panel

 MEETING EVALUATION

RSALOP Public Meeting - March 10, 1999
Westmmster City Hall - City Council Chambers
| 16:30 -9:00 P.M.

: Please provide a numerical rating from 1- 5 to the following questions:
(1= Iowest rating / 5 = highest ratmg)

1. Did the meetmg provude a good understandmg of the issue that the Radionuclide
Soil Action Levels Oversight Panel i is addressing?

| 1‘-2‘.*3:4-@

2. Was the wrltten mformatlon in- the foyer helpful to your overaII understanding of the
nssue :

Storyboards in Foyer : ) _
F’aet Sheef: |
o2 3 5

- 3. Were the presentations helpful and understandable?
1 2 3 4 @ o
o { '

4, -Do you have any suggestlons for lmorovements to the meetings and/or written
information?
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NEWS RELEASE o | For Immediate Release

Contact: Carla Sanda, AIMSI
(303) 277-0753

HOW MUCH IS “TOO MUCH" PLUTONIUM IN ROCKY FLATS SOILS?

WESTMINSTER, Colo., March 5, 1999 --National attention is focusing on a study currently
underway regarding soil cleanup levels for Rocky Flats, the former nuclear weapons production plant
located in Jefferson County. A public meeting is scheduled from 6:30 - 9:00 p.m. on Thursday, March 10
at the Westminster City Hall, 4800 W. 92nd Ave., Westminster, CO. The evening will begin with a 30-
minute open house designed to provide background information, followed by briefings regarding the
progress to date and future goals for the study.

As Rocky Flats moves closer to final remediation goals, one of the primary challenges facing site officials
and residents is determination of the amount of radionuclides, such as plutonium, that may legally remain
in the soil following remediation. These levels are known as "radionuclide soil action levels" because
remediation is triggered when the amount of radioactive material in the soil exceeds established levels. A
cleanup agreement negotiated in 1996 between site officials and its regulators set interim levels for
plutonium and other contaminants that could remain in the soil at the site. Some members of the
community, however, believed that those interim levels were too high. As a result, the Department of
Energy agreed to fund a citizen-directed, independent review of the calculation of the soil action levels. To
provide oversight of the study, the Radionuclide Soil Action Levels Oversight Panel (Panel) - comprised of
scientists, local government representatives and citizens - was formed in 1998. After a formal bidding
process, the Panel selected Risk Assessment Corporation (RAC) to conduct the technical review. Work
has been proceeding since last fall and is scheduled for completion in November 1999.

This public meeting is the first of three to be scheduled throughout the course of the project. Briefings will
explain why the community should be concerned about plutonium in the soil at Rocky Flats, why the study
is being done, what has been learned so far, and what is planned for the future. Panel members and RAC
representatives will be on-hand to answer questions and further explain the ongoing work. There will also
be time for public comments and questions. For additional information regarding the meeting or the study,
please contact Carla Sanda, Advanced Integrated Management Services, Inc., at 303-277-0753.
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Planmng for T omorrow...

BACKGROUND B

i

<7 ling facrlrty fokr the_production- of. component parts for
4 nuclear weapons rncludrng plutonrum pits, the fi sSnon-.

_ tion - actrvrtres the site, has been- involved- in ‘waste
i \ management and envrronmental remediation. actrvrtres !
: _ One of the prrmary challenges facrng sute ofﬁmals and
-+ 'residents from\surroundrng commumtres is determrnatron~
- 1-’» .. of the amount of radbnuclrdes such-as: plutonrum that
.~ may Iegally remarn in “the- soil following . remedratron
~ " These levels: are. known - as "'radronuclrde soil actron
\/ 1 levels (RSALs) becausé' remedratron ‘action is trrggered
“--when -the ;amount- of radroactrve\vmaterral ih:. the sorl
h exceeds the establrshed levels L -

oL ~ . .

NURTIN ,zﬂ 'N“ ™ ~ C T .

» .Jsmg a computer-modelrng program known as RESRAD»

National'/ Laboratory, rntenm radronuclrdefsorl action
j Ievels\were mcorporated rnto the Rocky Flats Cleanup:'

PR

Y NS
PUBLIc REACTION R s
After lookrng at the above numbers rt became apparent
that more rnformatron was needed to. better understand---«
the crrterra used for the" soil’ .action levels. As a result

Advrsory Board, the - cities ™ of - Westmr\nster and’
Broomfeld public. interest groups, and- Congressman’.

-7 f‘
‘ rhé RSALsas well as the process used to establrsh those
levels/ The ‘end fesuit of ensuing drscussrons ‘was-an .

/i'.

to “fund a communrty-drrected rndependent scientific

David Skaggs called for an rndependent ‘assessment of..

unprecedented agreement by the Department of Energy v

Radronucllde Sorl Actlon Level Oversrght Panel

\

; Radronuclrde Serl Actron Levels at Rocky

AT Rocky FIats operated from 1952 \1 992 a$a manufactur- -

ablecore e of such weapons Srnce cessatron of- produc-

(

\
~f

Residual-Radiation) -that-was . developed-at. Argonne

-\ »

several “entities, ~rncludrng the’ Rocky Flats ‘Citizens -~

assessment of the RSALs for Rocky Flats To prowde,\ :

.~ T

s - . . RN

Flats -

Agreement (RFCA) on October 18, 1996 The RFCA
~serves. as -the ‘legally - binding agreement for site -
remedratron between the Department-of Energy and its
- regulators --.the Envrronmental Protection Agency -and .
the- Colorado Department of Public Health" -and
7 Envrronment Intended to be protectrveof people using ~
“the:site after. closure "the RSALSs set the- upper limits for .

BN

~

Jthe radronuclrdes (prlmarrly ‘plutonium and amerrcrum)

allowed m the soil.at Rocky Flats after remediation. The\ -0
-~RSALs are : measured in. prcocurres (a measure’ of .

'radratron) per gram of soil. o~ _;.

. . P
Nt N ‘/- 7 :

""‘-.Almost rmmedrately after the RSALs were establrshed
- members of the.community became. concerned:” Not only..

were ‘the._ numbers much ‘higher "than antrcrpated but_ .

~upon, further rnvestrgatron the levels were ‘found to be:
hrgher thanlevels establrshed for remedratron at srtes
elsewhere -as shown below: ~ NS

- Y o L. \C

~

ii’_ oversrght of the study, a panel of thrrteen communrty

,,,,,,,

2 Radronuclrde \Sorl Actron Levels Oversrght Paner
\ (RSALOP) ST, .

&
- I P \.‘ . h
" -

After draftrng and rssurng “a. formal ’Request for
Proposals ~the Panel. selected. Risk - Assessment
) Corporatron (RAC) to conduct the assessment. 'RAC
~~has previous experrence with -the Rocky Flats site” -
’ studyrng the_potential--health . effects ‘caused by site -
' \emrssrons dunng productron years! ,In addition, RAC

e

has more th‘an twenty years expenence workrng on dose\ 1




T plutonrum-contamlnated sites around the world. ‘Second,

_ -~ ~The final"two tasks involve_ recommendlng appropriate

\,/.

™~ .
TN~

reconstructlon envrronmental dosrmetry, chemical- rlsk

v ana|y3|s and related disciplines+ RAC has assembled a
team of technical experts, .each witha partlcular area of - .
expertise necessary -to complete-the-RSAL assessment.

_ Work began in- October 1998 and is scheduled for -

i completlon in November 1999." t .

= ‘PROJECT\SUMMARY~ '

_Several project tasks have been def ned for the contrac: ‘
> tor. Thefirst of these is-to research RSALs used at other

RAC |s—tasked with exploring exrstmg computer models
“that “could be used -to determine RSALs- and
-recommending ‘the one best suited..for use at "Rocky
Flats Third, RAC’ wrll mvestrgate and then recommend
pertment mputs and assumptlons for use in computer
calculations. ., Fourth; with the preceding . rnformatlon
- RAC's’ major task wilb be to. conduct an independent
.calculation. of the RSALs for. Rocky Flats, which can then.
" be“compared with the originally. recommended RSALSJ_

N

soil- sampling procedures to- determme the amount of -
" contamlnatlon in soil both_befofe and after remediation

___ ongoing Actinide Migration Studies to determine wh'etheF.
any findings from these studles are appllcable to the s0|l
actlon levels. = : -

PUBLIC INVOLVEMENT

Although public invaivement began when cOmmunl
representatuves approached the Department of Energy
W|th concerns that resulted in formation.of the-RSALOP,
the Panel has developed a publrc involvement -and ;
~ information strategy to ensure ongoing commumcatlon ‘
Monthly working meetmgs of the Panel are gpen to- the :
~ public and are conducted the~second Thursday of each .
~ -month. from’4-7 p.m. at the Broomfield City Center, One
Descombes.. D¢, ‘Broomfield, CO. .In. addltlon three
-« pubhc information workshop/meetlngs will_be scheduled -
Z during the project. With some- (p-front planning, a - “=.
member of the Panel can provide briefi ings to communlty '
groups or interested parties. For a. pro;ect status update
_information packet, or further information. on meetlng SN
tlmes and locations, _please contact either Carla' Sanda,’
" Advanced Integrated Management Services, Inc,,- at
..(303)-277-0753 or- Ken Korkia,” Rocky Flats Cltrzens

t.

R
-

actlv.lty Frnally, RAC erI analyze results- from the

- o

. - .-
e < :
~> o

. .cPaneI CO-Charrs

_Introducing the RSALOP-Team... -

- Advrsory; Board kat (303) 42Q_7855~ el ,-‘ ,.f':

| =
. Mary Harlaw serves as the Rocky Flats Coordinator for the ‘City of Westmlnster acts- as the Clty liaison™ to other Crty ‘Cotinty, St
... and- Federal organrzatrons relative to Rocky Flats: actrvutres and keeps the City Counchand staff-apprised of pertinent site issues.

L=

K orepresents the City staff on the Rocky Flats Coalition’ of Local Governments Board of Directors and is currently Secretary for the Rocky, o
- Flats Citizens Advrsory Board. Addmonally, she serves.on the Board of Directors-of thé Energy Communities Alliance, a natronal orga-- —- .

~

N
~

.\

ST of Broomf‘ eld,- Colorado Mr,_Stovall has been~ active in various commumtyf activities, |nclud|ng servmg on the Broomfield Clty~Counc|I L
from 1977 1993 and agam from 1995 present b ’/5 C ~ PN ' - ;f-\/ o8 T
Sl YR T i e T ';;/"”
*Panel Members T MR DR e TV R N
R T R ‘AL | - - ( 'O

S “Joe Goldﬂeld earnec{ his BS in Chemrcal En‘grneenng ‘and

Management an AAS in Envrronmental Technology and anAS i ln Water/Wastewater Technology

- Tom Davrdson recelved’\hrs BS m”EIectronrc Englneenng
and. has thlrty years of engmeenng “éxperience, mcludmg 16 .
_years.in the.nuclear field. Heis a-member of the'Rocky Flats :

~: Citizens Advrsory Board- andrhas partrclpated in. numerous
_issues related to the cleanup and-future use, of the site: Mr...

.- Davidson- IS also "an active’ partrcrpant in_the Unrversrty of -
> Colorado at Boulder Chancellor's Community Advisory Council. -
He currently: serves as-the Mayor of Louisville, «Colorado and .

represents his communrty on, the Panel
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T /' E ~
achieved professnonal afﬁlratron with the Amencan Academy of
RN Envlronmental En@neers as’'a Dlplomate
career wrth Manvrlle Corporatlon spanned thirty-one years, of
~ which 20_ years was spent as manager of Envrronmental
Engmeenng He holds a Professlonal Engheers license_i m
New Jersey, Colorado Massachusetts “and Mrsslssrppl and \

*‘mzatlon of local cOmmunrtres that-are- Iocated in the 'shadow of Department\of Energy facilities. Ms Harlow has a BSrrn Health Care

.
Henry A7 Stovall ea\rned a B’Sym Industrial Educatron and a BS in Physics. Pnor to retrrement he was ‘an Engmeenngfll/lanager wrth
"33 years experience in the engineering arena, mcludrng envuronmental health and’ safety engineering.” Mr. Stovall serves as a member
\of the. Rocky Flats Health ‘Advisory Panel and has been actively: mvol/ved in related Rocky Flats issues. As a twenty -nine year resident,

- . emphasrs in reactor/power ‘operatioris.-. His_ expenence ‘as 7
‘His professronal N

LS W
¢ s -
- - N
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L

. owns several patents on pollutlon control devrces Mr Goldf eld
- ~_~.has been an actrve\stakeholder*ln numerous |ssues at_ the
Rocky Flats srte L L ’

'_;'...

\. : -

Dean Herl is currently Assrstant Professor of SorlGhemlstry ln‘ .
- the Department of Soil and.Crop Sciences at ‘Colorado. State-
Umversuty He completed his- Ph D. in, Soil Scrence/at the )t,\,
“University of California at Berkeley His past research mcludes

) remedlatlon of Pb (Iead) polluted sorls
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Robert Kanlck eamed a BS in NuclearrEngrneenng with an F .

creactor enginéer -and core designer has. provrded valla
experience ranging from- the'development and oversrgh"
- reactor testmg and control of specral nuclear matefials 1o "
_ use:and evatlation of computer modelmg systems used for _ L~
~ core desrgn safety andcntrcalrty analysrs As a memb@of the -
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Rocky Elats” Cltrzens Advrsory Board, Mr. Kanlck has been _
. "..actively involved in numerous’ pro;ects related\to the cleanup -
—~ and future use.of the Rocky Flatssrte .

Ve, e
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.. arol E. Lyons serves as the Rocky Flats Coordmator for the .
lty of Arvada C\lorado SN .' - . o

1 ol ER

N Todd Margulies earned hls MS- in Envnronmental-
" Sciéndes/Geochemistry; as well-as a Bachelor’s in Geology

- . -After spending more than ten years worklng for major-environ-..
L mental firms, he" begarrwork as an independent envrronmental.

.. consultant in, 1991 He has dealt with numerous Rocky Flats .

- issues and.was ‘a ‘staff member of-the-Colorado ‘Council. on °
Rocky. Flats. In addition, Mr. Margulles has conducted ground- R
“water, surface water. sorl and sedrment mvestlgatrons at sites e

B around th&’'world.to assess organrc and morgamc contamrnanf "

i transport and fate ’ ;_A Ve on

— —~— 1N ~ o~
k LeRoy Moore,~Ph.D serves “as a consultant to the Rocky 7 X

..~ - .Mountain- Peace .and . Justice  Cénter. in -Boulder, Colorado. = - .

‘ = Author-of-the Citiz s Guide:to Rocky Flats, (1992), Dr” Moore __

= .'is a member of ther “Rocky Flats Cifizens ‘Advisory~Board! ~

. \ P lnvolved with the Rdcky Flats issue.since;1979;-he has playéd

T T~ a-key role ln"“numerous ‘projects, rncludlng th&Rocky Flats

' 'A - ~Future Site'Use Working,Group. He co-qharré the: recently cre- - o

~ated Rocky Flats Actinide MlgLatron Studies Technical Réview ™
T Group He'is currently working with a photographer ona book*

x ' which will tell the Rocky Rats story in images' and words,_of

. " - workers who made’ bombs |QS|de the facrllty and actrvrsts who o

. “opeosed such productlon from- the outside™.. . - oL

. - - ‘_:‘/f

[

- \Lisa Morgan Morzel serves on the Boulder Crty Councrl
tévrng been elected in 1995. Asa. councrl(member she- fepre-
ents" Boulder on-issues related to Rocky Flats; rncludlng the
ocky Flats Local Impacts Initiative and its successor group;, \ /
< the Rocky Flats' Coalrtron of Local G&vemments Dr Morzel i is
- " aresgarch geologrst for theﬂ S Geologlcal Survey and holds, o

a.Ph. D in Geology and Geophysrcs :

T Techmcal Support Contgactor :

— ‘/» T
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Niels 'Schonbeck is a professor in" the Department' of
Chemrstry at-Metropolitan-State College of Denver, Colorado,
- where he has-taught since 1978. He has,also been a: vrsltrng -

o : L » scientist at the National Center for: Atmospheric Research in,

“Boulder,, ‘Colorado. Hé~ earned his Ph.D. in Biological

T Chemlstry,and his BA-in Chemrstry in 1987 -he became - :

rnvolved in the health and safety issues-of the’ RockyFIats site

' ~and was ‘appointed to. the Rocky _ Flats Environmental

Momtorrng Council: ©  Since then he has also served as a_-

member of the Rocky Flats Health Advrsory Panel Lo - '

Joel Selbln received hrs BS in Chemrstry and “his Ph D. |n..» -
Inorganic Chernistry. He/] Jomed the' faculty ‘at Louisiana State’ '
Unrversrty (Baton Rouge) in 1957, where he served until 1991. .
Dunng his-34 years at LSU, he' directed the research ofgradu-" "
-ate* and postdoctoral ‘'students, authored-and collaborated on "
numerous books and articles, and-Gbtained two U: S patents
He ‘has written, Iectured and debated widely-on nuclear power ~
‘and nuclear arms issues; as well ‘as energy alternative issues, ~* -
and has ‘served as a techiiical- consultant to numerous acade- ...
mic andgovemmental entitiés. Upon his retirement from LSU, - .
=.0r. Selbin relocated to Boulder, Colorado;’ ‘where he taught for
seven years at-the’ Unlversrty of-Célorado in Denver.. He now .
teaches at the Unrversrty of Colorado—Boulder campuse - .

{—\

Ken' Starr has more’th'?i 13 years experrence |n the fields: of

civil and’ environmeéntal “engineering hcludmg numerous/f""
S CERC/LA/Superfund remediation and investigation tasks;- envi-~

\
BN

ronmental _dssessments, environmental, health and-safety )
assessments -a$'well as health: “and- safety training: He current- e
ly: serves as ‘the ‘Director” of thé.- Environmental’ Complrance a
Ilvrsron/for the, . Jefferson County Department of” Health and_
Envrronmept He holds anMS in Envrronmental Engrneenng,,

- BS'in Agncultural/CrvrI Engrneerrng, and is.a Regrstered T
Professronal Englneer for both the- States of Colorado and«
Anzona ' 0T .

P

- _methods for estlmatrng exposures from radronuclrdes and chemicals to the, publrc and workers and quantrfymg the health risks and the|r>

\Slnce lts formatron in 1977 Rrsk Assessment Corporatlon (RAC) has signrf' cantly contrlbuted td the development and applrcatlon of .

A

<~ .. muni
: Tll “has been assembled fo.¢ conduct this. study

.,- - y_/\\,_ ~

John E.'Tl” holds a‘Ph D..iNuclear Engrneerlng« anMS“ in
Health Physrcs and a BSin Engrneerrng Inaddrtron. héisa.i
graduate of/the~U S- Naval Academy ‘and the US Naval -
- \worked as a- staff screntlst “at’ the™ Oak Ridge . Natlonal e
‘ Laboratory. and in 1977 formed RL_k Assessment Corporatron g,},,_,
(RAQ). Dr. Till's’scientific achrevements include more-than 150. ~ ~

’f . dose’ analysrs Radiological Assessment, and other” documents ~
that stress new approaches to apply and srmplrfy nsk analysls
Dr. Til's current work focuses on the assessment of nsks from '. .' 7
\past relé‘é?es of radlonuclrdes and chemlcals ‘o

/ (
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"+ g George G. Killough earned an MA degree in mathematrcs ‘
‘rrom the Unlversrty -of Tennéssée at Knoxville and did- futher~-
study under a grant from™ the. Natlonal ‘Aeronautics. ancLSpace RN
. ‘Admrnrstratron His:more than 30.years of profes‘SronaI expen--
P ‘5__.,‘; ence- rnclude unlversrty teachrng (mathematrcs and computer

runce:zmtres “RAC has-also encouraged publrc partrcrpatron in dose reconstructron studies and has jeveloped mnovatrons in‘the com:-.,
fion’of exposure “and risk informationto the' publrc The followrng teamof professronals headed by RAC's presrdent Dr John E.

SR L= N . . ~

- science) and servrng as a member of the research st’ff at \Oak
7. Ridgé National Laboratory, where he designed andumplement-

* ‘Nucledr Propulsron Program Following his naval career, Dr. TII N

- = publrcatrons rncludlng\edltrng the. first textbook“on radiation- -

. radon decay products using_.radon monrtorlng data Mf
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ed math\matrcal models aer applied them to envrronmental -

Vproblems He developed mternal dosrmet’ry\computer software, .
“which .was subsequently the basis for the Environmental - -
* Protection Agéncy’ s~RADRISK program.Under sponsorshrp of .
_.the National. Science- Foundation and the”\DepartmenL of -

Energy, he- constructed models of the global cycling of carbon
and tritium, whrchfwere applied to estimating-levels wacarbon oo

droxrde as a-greenhouse gas and t6 predicting exposure of the
~world population to releases of 14C*and:3H from nuclear fuel -

. s _Cycles.’As a “consultant’to, Risk Assessment Corporatrom he

partlcrpated rn a dose. reoonstructlon pro;ect ‘for the Fernald .

A nuclear facrlrty sponsored by. the Centers: for.Disease Control”

and Prevention. For the Fernald study, he*devised_new: meth-
odsfor conﬁrmrng estrmates of airborne uranrum releases from
-soil measurements and modelrng.the at[nosphenc diffusion of'
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Killough is ‘author or co“-author of many refereed publications. In Savannah River Site. Mr. Rood also teaches an Envrronmental
his current work, he makes innovative use of probabrlrstlc - Modeling class for the University of Idaho. -~ - ST
“methods " and Monte Carlo bootstrap -sampling to. assess Lo -
uncertainties-in. model predictions and to calibrate environ- David J: Thorne received his Bachelors degree in geolo v
. mental models to srte-specrf [ data e TN T : and his MS degree in heaith physics. His career has inclu :
- - . : surveillance of the Fort St. Vrain Nuclear. Power’ Station.
Kathleen R. Meyer holds an MS degree in- health physics 7 conductrng studies on concentrations of 131l in dairy milk. : N
“and‘a PhD. in ra‘didlogical health-sciences. She hasservedas ~ | has also been mvolved in- providing air qualrty modeling .
a research assistant at Oak Ridge-National Laboratory where - . support,’ preparing” radiological health risk assessments,
she assessed the radiation damage and subsequent recovery - conducting studies on groundwater transport of contaminants, .- -
capabilities of normal tissue; both in cell culture and in animal- - -and development of an atmospheric dispersion-modeling study.
models. Her career has also included independent work in as well as-computer- models- to_simulate - the transport of e
radrologlcal dose assessments, technical abstracting, and- . " radionuclides. Mr. Thomne is. currently using his extensive
chemlcal and. radiological rrsk evaluation for sites contarnrng "~ experience with. computer systems, computer’ programming . -~
* hazardous materials. . Dr Meyer ‘has more ‘than- 20 years_ languages;-and contaminant transport models to test computer
experience in the fi elds Cof biological research and teachlng, . —~models, assess residual “contamination in buildings, model”
radiation protectron and publrc communlcatron _ - accidental releases, develop risk- based standards and model
- . ) .- potential groundwater impacts. . B A
Arthur S. Rood recerved hrs Bachelors degree in geology _ & ' Bt S
"\.and an MS ifhealth physrcs His experience includes environ- Jill m. Weber recelved her undergraduate degree in 1993»|n L
mental; and lahoratory measurements of uranium-related =+ physics with finors in chemrstry and mathematics and herMS ~ .
~ byproduets. “He'later joined-a team of environmiental scientists©  ~. degree in radrologrcal ‘health sciences with a- specialty: in health
~at the Idaho “National Englneerrng “and Envifonmental . physics. MS. Weberjomed RAC in 1995 and has been involved .
" Laboratory and worked-primarily in the field of environmental - _in a number of.radiological dose reconstruction _projects. Her. . ..
contaminant transport modeling and_dose assessment. Mr.” , research has included model’ development for releases of | .
_Rodd. has now-formied his .own ‘corporation, _and ‘projects- | plutonium from the 903.Pad Area at Rocky Flats, a contaminat: .~~~ -
currently focus on.the use of atmospheric dispersion modelsto 7 .. " ed sojl area that was exposed to” high“winds and resulted in A
“study past releases of chemrcals and radionuclides'to: support srgmf‘ icant releasés; She also has experierice in envrronmental\
‘dose’ réconstitctionstidies at the Rocky Flats”Plant and ;~ monitoring, . uncertalnty estrmatron and public commumcatron ke
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Admmlstratrve Support Contractor. s , i _‘ LT ;} -
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Advanced Integrated Management Services, Inc (AIMSI) is a small, mrnonty-owned Tennessee corporatron founded in 1994 wr

* staff of over-100.full- and part—trme professronals Headquartered in Oak Ridge, Tennessee, wrth field offices in Denver, Colorado ol

“Nashville, Tennessee, and. Paducah, Kentucky, AlMSl‘provrdes professronal engrneenng management technical and. administrative "‘. '-\J

support services and has formed the followmg team to provrde both day-to-day pro;ect admmrstratlve support and publlc mvolvement ~
X andrlnformatron o R < C ) y - LT o
~ B w . . _\‘ RN . ) \\-.—’,J . S O N ? ()
Anna Corbett has more than 15 years. expenence inc . ~Carla Sanda brlngs more ‘than 15 years of expenence rn\ s
technlcal support and customer servics, mcludlng extensrve . ‘. developrng and executrng stakeholder |nvolvement actrvrtles RV
- support to programs .in the ‘nuclear and chemical waste‘r . ~Prior to joining ‘AIMSI as a’ subcontractor on this. prOJect
-environment.” Her caréer with AIMS| has included support to’,. ‘M. Sanda was a member of the Communrty Relations ¢ group\\ L
‘Rocky Flats programs including the ered Waste Focls Area~ o at “Rocky" Flats. . She® served, as, team” leadf for waste
Technology Management program; and the Rocky ﬁats Site: ~ - management/ stakeholder mvolvement, project. manager 2T
~ Technology Coordmatlon Group o . R for the’ Rocky -Fiats 'Western Governors' yASSOClatIOfI Ay
- - . _ 7 77 Demonstration: of Innovative Technologles program manageL -0
e e T T for the Federal F/acrllty Conpliance Act stakeholder involve = -
T U R L el -z .ment; and was.a member of theteam: tasked-with draﬂhg our }
T ST e o < ~ 7% - nation4l publrc mvolvement polrcy I 8T . -
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Radionuclide Soil Action Level Oversight Panel

AGENDA

Public Meeting —-September 8, 1999 - 7:00 - 9:00 P.M.
Broomfield City Building - City Council Chambers

7:.00-7:10 Welcome Councilman Hank Stovall, Co-Chair
7:10-7:15 Agenda Review. . Laura Till, Facilitator
7:15-7:30 Project Introduction/Background Mary Harlow, Co-Chair
7:30-7:45 Project Challenges Hank Stovall, Co-Chair
- Scenario Development
- Hot Spots
- Timeframe
7:45-8:45 Project Overview/Update Dr. John Till, President
Risk Assessment Corporation (RAC)
8:45-9.00 Public Comments/Questions Facilitator
Wrap-Up/Thank you Co-Chairs
UPCOMING MEETINGS
September 9 RSALOP Monthly Meeting 4-8 P.M. Broomfield City Building*
October 14 RSALOP Monthly Meeting 4-8 P.M. Broomfield City Building*
November 11 RSALOP Monthly Meeting 4-8 P.M. Broomfield City Building*
December 9 RSALOP Monthly Meeting 4-8 P.M. Broomfield City Building*
January 13, 2000 RSALOP Monthly Meeting 4-8 P.M. Broomfield City Building*

IMPORTANT NOTE: TECHNICAL DISCUSSIONS ARE SCHEDULED FROM 2:30 - 3:30 IN THE BAL SWAN

CONFERENCE ROOM - ADJACENT TO ZANG'S SPUR - PRIOR TO ALL MEETINGS

*Broomfield City Building, One Descombes Dr. - Zang's Spur/Bal Swan Conference Rooms (lower level)
CHECK OUT THE RSALOP WEB SITE: www.rfcab.org/SALOP.html




. ' i

™~
. ~

5 RADIONUCLIDE soiL Ac”
‘ 'PUBLIC MEE

LEVEL OVERSIGHT PANEL

G ATTENDEES
S SEPTEMBER8 1999

" NAME

ije%ﬂu\'vav\ -

s QRGANEAHON

ADD TO

MAILING
‘usT

" MAILING ADDRESS °

%/a’“[/-eu 3

(va MB'&

-Eu SSLLK MC—CK( kel

‘tj;;ﬁwx L;:)oN{—CH“EB

”-Dd = //Z(:Pé

Joe G lfELA

C/CL#//V ;//

/A(LAVQI) 5;74[Ae>

bof //64/6 )

\JIWRO%

3 EFaAfs,

\b\m Cos,

/ s goﬁww@t

>j¢5éx;' .égliLEMp¢f.;‘v

fPSAQQé ﬁ.‘(




,‘SW'V/) ?’\’“m“.g“@ o> | oS 9773&1;-;) |
— %’V’Oﬁ%( ?faboa '\'“33 
.gv\?:’&j» | b”wéo}# WP‘
7‘”3'6"“”%130 ;’FD . @aal\jw 35 I\N'_"c//\f
— s — “1’1\7!1\@5 wvvr
/ :l mmvﬁ h’C‘WW
g o V.'Sa — ??J'OOUU hoa,g'7

873 ;_3070_9 Zo0

> SEva:

| s R
SS3¥AAY ONITIVIN ONITIVIN © NOILVZINVOHO " awwvN
) OLQGV oo ‘ R ‘ -
6664 waaw.:udas R R
| | s3IANILLY ONgIIWOMENd D
. ANV 1HOISH3A0 13737 (oV-TI0S aanomvo:ava PR ‘ &




4O

PANEL CO-CHAIRS REMARKS
SEPT 8, 1999 PUBLIC MEETING

Our ultimate goal for the outcome of this study can be condensed into one word:

CREDIBILITY

Not only was credibility the overriding theme in selection of Risk Assessment
Corporation as the contractor, but also the Panel took it a step further and
insisted that their work be peer-reviewed to enhance the project’s credibility and
ultimate recbmmendations. Last winter the Panel formed a Peer Review
Subcommittee to develop a framework for the peer review effort by establishing
basic criteria for members of the Peer Review Team. Each member must have

e A positive reputation and credibility within the scientific community;

e Expertise in the identified project tasks; i.e., radionuclide soil levels,
analysis of RESRAD and/or other relevant computer programs; analyzing
inputs/assumptions for radioactive soil action levels; assessing
independent calculations for radioactive soil action levels; analysis of soil
sampling protocols

e Minimal conflict of interest issues

. Ability to work within proposed timetable

With that in place, the Panel literally conducted a nationwide search resulting in
selection of these five widely known individuals to serve on the Peer Review
Team:

e Dr. Steven L. Simon from the National Academy of Sciences has been a
member of the team dealing with contaminated sites in the Marshall
Islands. He also served on the Science Advisory Board regarding

uncertainty for radiogenic cancer risk




o Dr. Paula Labieniec is an independent consultant in hazardous waste and
a specialist in the area of soil risk assessment

o Dr. Ward Whicker is a member of the Department of Radiological Health
Science_s at Colorado State University. Many of you are probably familiar
with Dr.- Whicker’'s work — particularly his studies related to Rocky Flats

» Allan C. B. Richardson is a consultant on radiation protection and former
member of the EPA team that developed much of the EPA’s radiation
standards;

e Dr. Glen_n Paulson is the President of Paulson & Cooper (Jackson, WY &
Chicago, IL), a firm widely recognized for its expertise in hazardou_s &

radioactive waste management.

To date, the Peer Review Team has provided feedback on three draft reports

and will review the Task 5 report when it becomes available.

However, the. Panel didn't. stop there. After Risk Assessment Corporation
reviews the feedback from the Peer Review Team, their responses to that input
as well as feedback from the Panel is reviewed by selected membé_rs of the
Panel to assure that the comments and criticism were handled to the sétisfaction

of the Panel.

We've worked hard to pave the way to a credible study and will continue that

path through the next few months to its conclusion.
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Cleanup levels at Other Sites
2. Computer Models to Defermine RSALS
Key Project Inputs & Assumptions

Methodology _

Independent Calculation of RSALs for Rocky Flats

Sampling Protocol
Interaction with the Actinide Migration Panel

. Public Involvement
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: lhol must be: considered- when developlng soil action levels
- aned upon exrensrve evaluation bf.the, available. computer

drscussron vmh Ponel members it ‘Was decrded lo proceed
" with lhe use' of the RESRAD progrum oy

The gool of lhrs reporl which was frnohzed in July- 1999 was to discuss and compure envrronmemol assessment progroms that
might be used for developing soil:action levels for Rocky Flats: RACscientists evaluated the lollowrng five' computer programs for
use,m the’ pr0|ecr ‘RESRAD; MEPAS /GENII MMSOILS; and Dundb The reporl drscusses the: -pros and cons of each

am Wformati the four key el
progr andprovides information on thefour key elomenfs “Soil Action Levels Depend on Four Key Elements:

How radioactive material is trunsported in the en-
vironment to people,

How people might be exposed to the radioactive
materials (exposure scenarios,

How radiation dose to a person is assessed

codes, A’A( represemohves concluded 1hol erlher the - RES-

i /_/
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:‘t.- SN

dose limits).”

(radiation dosimetry), and iy
How radiation protection gurdelmes fit in (annval

- Afler momhs of. dlscusslons ond inpur =
*Ttrom, Ponel members, M[ represenlo-
{lives conducled a. sensitivity analysis
“{on the; rnputs ‘and. ussumphons required
__for the “use- of; RESRAD. © Srle specific
'vdlues were derived-or. uncerlomty
N dlstnbuhons were~created: for- critical
'_porometers emergmg from the senisi- |

s hvrry onolysrs The sensmvrty of eoch -
fparameters was> then ossessed sing
" lthe Built-in, Mome Carlo- based sensitiv-
ity onulysrs packaged with the latest }..

versron of RESRAD Thls reporl olso
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intludes-a careful evaluation of scenar-|-
~ios -for .their oppllcobrhly to pofential | - |
| future fand uses.: The<report describes |
-|the ‘proéess of scenario_evaluation and
) drscusses rhe stendrios:. chosen “for the |
mdependem onolysrs of lhe\Rocky Flats |°
~|'soil actigh Ievels =To develop medning: )
ful and opproprrole calculations for soil |
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_moss Ioodmg, ‘soil-fo- plum tronsfer .
: foctors drstnbulron,coeffrclenls oreu of .
conlommotron “ond mean,, onnuol wind | 2>
_ Values -and™ dlslnbuhons“-- P

Prlmory efforts were\dlrecled ~loword B
the most important poromerers’for sorl '
action. Ievel colculohons with: RESRAD:

speed:
presented\m this. report wrll be’ used i}
the calibrated version” 6f ‘RESRAD; ~and |
values for sorl action level ond dose wdl 1
be| presented as.¢ drslr:?uhons of possrble )
volues (for eoch mdrvr val scenono

“Methodology isa loplc thot encompusses the pro|ecl 0sa. whole through ongomg drologue wnh the Ponel ond (ommumty regordmg

proposed melhodologres employed i lhe study Melhodologres lhot -may” be consrde?ed nnd/or decrded upon ure dlsc ssed wnhrn N




usmg the Inputs & Assumpnons deuded upon from Tosk 3

) ' / AlﬂTough thls hu&been |dem|f|ed as "Task 5", thls Wl" be Ihe final step |n the study completed ufter runnmg the RESRAD program
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1.

2.

3.

4.

Y 5
26.
7.
8.

9.
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Data Quality Ohjectives

Multiple Radionuclide Consideration .

Classification of Survey Units

Soil Sumpling Depth '

Sample Spacing & Methods

Small Areas of Elevated Activity

Surrogate Measurements :

Number of Samples Based on Statistical Methods

Independent Confirmatory Investigations
0. Soil Sampling Qualny Assuram:e

possrble upp 00 adF _
tafives, Aqs,well us (numerouyRSAI.OP members /(mend regulur_ Ammde Mlgrutlon
P& el meetmgs und are- onemptmg to extru;foluie unxﬂ mformallon gulhered 1o as?

‘ /"m Ihe\mdegendem réview. “of the soil_acfi n(
sepurot€ formal report will be genemted on fhis Task. "
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~.Ho enhuneethe quulrry und-tredrbrlny of !hrs effort he. Ponel hus formed o Peer ﬂrew Teom eompnsed of«frve nutronolly recogmzed i
: expertwnh bockgrounds reloled‘to this efforr/ Team mémbers: are Iosked with revrewmg .and commemmg on euthﬂirnft final report -
produced for this pro|ed Commems arg ‘then. forwarded to ,f/sklssessmenf (arporalro/r, who reviews afid-provides feedback on the,|
_ peer revrews rht Members of Ihe Ponel then Iook af the Peer Revrew mput coupled wnh the feedbork from M[ to ossure rhur Ponel ‘

' " publlc rnvolvemem strutegy hos been developed to- provrde regulor updmes fo the (ommunrry on the progress of Ihrs study Panel . o
‘members meet the second Thursduy of eoch month with R4C representotrves to review project findings ond work with t rhe contractor |
1o- sel- und(determme triterio for key.components ‘of ihe study., You are |nvrted~to utrend the monthly- meermgs which are held from A~

a7 ‘p.m.cat “the Broomfreld CityBuilding, One Descombes- Drive;” Broomfield, CO.
Thrée public:meétings ure‘séheduled to_.régeive-input from- the commumry :
. throughout all phases of Ihe Iechnrcul revrew n addifion; with some up- -front
planmng, Panel miembers can provrde brrefrngs to tommumty groups or infer- .
| ested | parties. Please contoct ‘Carla:Sondo ot 303- 271-0753 for mformotron res s
gordrng public meetmgs pro|ect updotes or speokers for your’group I
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W/iaf Is the R.W 7

Formed in 1998, the Radionuclide Soil Action Levels Oversight
Panel (RSALOP):

e |s a Citizen Oversight Group comprised of a cross-section
of thirteen community representatives

e |s funded by the Department of Energy to review

~ calculations used in setting the radionuclide soil action

levels for Rocky Flats

e Seeks to assure ongoing community understanding

e Holds monthly public meetings to review the study's
progress and to make recommendations

e Invites community input

o>y

-Radionuclide Soil Action Levels Oversight Panel
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“Whatisa
| "Radionuclide Soil Action Level"?

| One of the primary concerns of site officials, regulators,
| and residents of surrounding communities is determining
| the amount of radionuclides that may legally remain in the
. soil at Rocky Flats following site remediation. These
i levels are known as "radionuclide soil action levels"
(RSALs) because remediation is triggered if radiation
levels in the soil exceed the established level.

' : ' : : : CL Radionuclide Soil Action Levels Oversight Panel
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| | What's Being Done?

o The Radionuclide Soil Actlon Levels Oversight Panel was convened
in January 1998.

e The Panel contracted with Risk Assessment Corporation (RAC) to
review and assess the process used to determine interim
radionuclide soil action levels. |

e The Panel organlzed a peer review team to review draft reports
provided by RAC.

‘ ' e All study results and recommendations, including public comments,
will be provided to the Department of Energy and its regulators for
- use in determining radlonucllde soil action levels for the Rocky Flats
~ site.

a>*2e

Radionuclide Soil Action Levels Oversight Panel
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Prolect Overvie w

o Risk Assessment Corporation bega'n work in October 1998 -
- with completion scheduled for November 1999.

e Study consists of five primary tasks:

- Assessing radionuclide s0|I actlon Ievels establlshed for
other sites

- Analyzing the computer modelmg program used to set
interim levels and assessing other relevant computer
programs ,

- Analyzing inputs and assumptions for the soil action levels
- Making independent calculations for the soil action levels
- Recommending an appropriate soil sampling program

a2

Radionuclide Soil Action Levels Oversight Panel
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You're Invited ...

|
I
!
!

, The Oversight Panel meets regularly to' represent you and your
| community in this important effort. Your input and participation
| is important to the process. You can:

e Participate in monthly work sessions: 4-7 p.m. - second
| Thursday of each month through November 1999 at the
} Broomfield City Building, One Descombes Drive,
- Broomfield, CO

e Attend public meetings

e Share your comments and/or concerns with panel
- members

a>"2q
Radionuclide Soil Action Levels Oversight Panel
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HOT SPOTS AS A FUNCTION OF AREA

September 9, 1999




Discussion and Basis of Definition

Soil action level development is based upon an assumption of averaging area. The
human receptor is assumed to randomly be involved in activities for a specified time over
a given area. Although a hot spot may be present, the receptor would not spend their
entire exposure time at this one hot spot location. Instead the receptor is assumed to see
an average of some specified area. The smallest averaging area typically considered
would be that for a residential lot. The hot spot area definition is then concerned with the
implications of this averaging area (i.e., residential lot) having a hot spot that may exceed
the soil action levels.

Three considerations of hot spot areas and averaging were considered in the
development of the definition of allowable hot spot areas. First the discussion provided
by EPA for Human Health Risk Assessments (EPA 1989) which states that:

In some cases, contamination may be unevenly distributed across a site, resulting
in hot spots (areas of high contamination relative to other areas of the site). If a
hot spot is located near an area which, because. of site or population

characteristics, is visited or used more frequently, exposure to the hot spot should '

be assessed separately. The area over which the activity is expected to occur
should be considered when averaging the monitoring data for a hot spot. For
example, averaging soil data over an area the size of a residential backyard (e.g.,
an eighth of an acre) may be most appropriate for evaluating residential soil
pathways.

The EPA recommendatlon would result in averaging hot spot data over an area of
approximately 500 m? (5445 ft%) based on the assumption of a typical backyard. The
implication being that the average soil concentration in a hot spot with an area of 500m?
would need to meet the soil action levels, and if exceeded remediation would be required.

Secondly, the DOE manual for implementing residual radioactive guidelines
(Gllbert et al., 1989) specifies an averaging area of 100 m?. Therefore, hot spots that are
100 m? in area are not allowed to exceed the soil action levels. If the soil action leve]s are
exceeded then remedxatlon would be required. Hot spots with areas less than 100 m* and
greater than 25 m® would be area averaged with the radionuclide concentrations in the
remaining areas of the 100 m? area to determine if the soil action levels have been
attained. If the soil action levels are exceeded then remediation is required. Hot spots less
than 25 m? are compared to a modified soil action level (Area factor approach
[(IOO/Area)” 2 x RSALY)) first and if exceeded the hot spot requires remediation. If the hot
spot average concentration 1s less than the modified soil action level, then the hot spot
average concentration is area weighted along with the remaining soil concentrations in
the 100 m? area to determine if the soil action levels are attained. Remediation is required
if the soil action levels are exceeded.

- Finally, international guidance requires sampling strategies that w111 detect an area
of contammatxon equivalent to a small garden for hot spot identification (which may be
<50 m® on a modern housing development) (Petts and Smith, 1997). The Dutch soil
quality criteria requlres investigators to obtain enough well-located samples to typify an

“area7m x 7 m (49 m?) (Ministry of Housing 1994). The reference does not provide an

indication of what levels within these areas would be acceptable, only that they should be

QO




adequately sampled. It should be noted that for radionuclides, in situ gamma
spectroscopy could be used in place of soil samples to attain this coverage.

These references indicate that there is a basis for establishing a maximum hot spot
area that would require remediation if the average concentratlon of the hot spot exceeded
the soil action levels. RAC recommends that hot spots of 100 m” or greater that have
average soil concentrations that exceed the soil action levels be remediated. The hot spot
area of 100 m? would be equivalent to a backyard that is approximately 33 ft by 33 ft.
Hot spots with areas less than 100 m? could be evaluated by this same method, such that
the area weighted concentratlon of the hot spot and the remaining area weighted
concentration in the 100 m” area must be less than the soil action level. However, some
limit on the hot spot concentration must be specified since very small hot spots would
then be allowed to have very high concentrations if the remaining soil concentrations in
the 100 m? area were far below the soil action levels.

Proposed Definition Addressing Hot Spot Area

Hot spots with areas equal to or greater than 100 m* must be remediated if the
95% upper confidence limit of the arithmetic mean soil concentrations, calculated from -
sample data taken in the hot spot, exceeds the soil action levels. The arithmetic mean is
calculated by simple averaging of the soil concentratlons in the hot spot, since the hot
spot encompasses the entire averaging area of 100 m>.

Remediation is required for hot spots with areas less than 100 m® when the area
weighted arithmetic mean soil concentrations at the 95% upper confidence interval for.
the hot spot, when summed with the area weighted mean (95% CI) of the soil
concentration in the remaining 100 m’ area (or as an alternative, the averaging area for
the residential scenario), exceeds the soil action levels. The area weighted arithmetic
means are used for this case (i.e., hot spot area < 100 'mz), since the hot spot area does not
encompass the entire averaging area of 100 m>.

Example for hot spot area < 100 m’:

Hot spot data indicate a 95% upper confidence interval of the arithmetic mean of 175
pCi/g over an area of 20 m”. The 95% upper confidence interval of the arithmetic mean
for the remaining 80 m? area was determined to be 75 pCi/g. Assume that the soil action
level for 2*'Pu was determined to be 100 pCi/g and is the only radionuclide present for
simplification. The area weighted sum of the 95% CI méans for an averaging area of 100
m? was then calculated as follows:

Om

 (20m? 80 m> )
175 pCil g - +75 pCil g - —95 pCi/
pEtE [mosz prtig (mosz pre

The area weighted sum of the means (upper 95% CI) is less than the soil action level of
100 pCi/g for the 100 m* area so the hot spot does not require remediation.
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Note -

Using these definitions, it is still recommended that the RSALOP consider placing a limit
(e.g. multiple of the soil action level) on hot spot concentrations that cannot be exceeded.
The averaging method for hot spots used in the definition can result in allowable hot spot
concentrations that may seem unacceptable from a concentration standpoint. For
example, if the mean concentration throughout the averaging area is very low, say 10
pCi/g and the soil action level is 100 pCi/g, then a 10 m” hot spot could have a mean
concentration, for the 100 m? averaging area, determined as follows:

. 90 m? ) 10 m? .
10 pCil g (IOO — j+ X pCilg (100 e )=IOO pCil g

Solving for X,

: 90 m? | -
100 pCi/g ~|10 pCi/ g -
'_P 1/ g [ pLi/ g [loomz ):I 010 C_./
- = 14
10 m? P d
100 m?

As can be seen, when the overall soil concentrations are low, a hot spot would be allowed
due to averaging that is over nine times the soil action levels. Therefore, as a secondary
safety factor, the RSALOP should develop hot spot factors to ensure that hot spot
concentrations cannot exceed a level for which the RSALOP considers safe regardless of
the averaging process. For example, even though the hot spot example provided would be
allowed an average concentration of 910 pCi/g, using DOE’s guidance (Gilbert et al.,
1989) a hot spot of 10 m* would have a limit of two times the soil action level or in this
example 200 pCi/g, regardless of averaging. Therefore,.the hot spot in this example
would require remediation based on the DOE hot spot factor of two times the soil action
level, even though the averaging process indicates that the average soil concentration is -
acceptable. " '

X pCilg=
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“A REVIEW OF THE RADIONUCLIDE
SOIL ACTION LEVELS AT

THE ROCKY FLATS ENVIRONMENTAL

TECHNOLOGY SITE”

John E. Till

Risk Assessment Corporation

BACKGROUND INFORMATION PROJECT TASKS
RELATED TO THE STUDY : o
- -Task 1 : Cleanup levels at other sites
{(completed) ’
. . Task 2: Review computer models to calculate
@ P ublic study soil action levels (completed) ’
@ Independence Task 3: Igpl;:s and assumptioc?s
@ Approach to the study - (draft report submitted)
Task 4: Methodology for determining soil
@ Tasks and schedule action levels (presented to the panel)
& #ac;

PROJECT TASKS (Continued)

@ Task 5: Independent calculation of RSALs
(draft report in October)

@ Task 6: Soil Sampling Protocol (draft report
submitted) .

@ Task 7: Interaction with Actinide Migration
Panel (ongoing) '

@ Task 8: Public Interaction (ongoing)

PRIMARY STUDY OBJECTIVE

“To estimate activity levels of man-made
radionuclides (e.g. Pu, Am) in soil due to )
operations at the Rocky Flats Environmental
Technology Site such that subsequent human
exposure during future use of the site does
not result in levels of radiation dose and risk .
that exceed specified limits.”

“These activity levels are called Radionuclide Soil
Action Levels or RSALs”




NORMALIZED SOIL ACTION LEVELS

TASK 2:
REVIEW COMPUTER MODELS THAT
CALCULATE SOIL ACTION LEVELS

Location Soil action level to dose
ratio [(pCi/g)/mrem]
@ Computer codes evaluated were
Rocky Flats 17 - MEPAS (Pacific Northwest Laboratory)
Hanford ' 23 -MMSOILS (EPA)
anfor: ' - ~D&D (NRC)
Nevada Test Site 4.1 — GENI (Pacific Northwest Laboratory)
Johnston Atoll 0.85 ~RESRAD (Argonne National Laboratory)
Maralinga 0.56
Palomares 123 @ Our recommendation was to use the
#ae: RESRAD code _ #ae
TASK 3: TASK 3:
INPUTS AND ASSUMPTIONS INPUTS AND ASSUMPTIONS
® The RESRAD cod imatelv 100 @ We found these parameters to ..
e code uses approximately : TPy
different input parameters in the calculation of be most sensitive:
RSALs. — Mean annual wind speed
-~ Area of the contaminated zone
@ In order to determine which parameters are most — Distribution coefficients
important, we performed a “sensitivity analysis” - Mass loading
on the different parameters.
TASK 3: TASK 3:

INPUTS AND ASSUMPTIONS |

WE ARE TAKING A NEW,
STOCHASTIC APPROACH, TO CALCULATING THE RSALS

@® Some parameters are represented by

probability distributions rather than a
single value -

@ Results will be expressed in terms of
probability statements about the
computational endpoint

INPUTS AND ASSUMPTIONS
WHAT IS AN EXPOSURE SCENARIO?

@ An exposurs scenario is 8 profile of a hypothetical Individual living
or using the Rocky Flats site with particular characteristics and a
defined lifestyle

@ The scenario may referto a of hypothetical individual
over time (for exampte, 1000 years)

@ A goal for designing the scenarios in this study is that if the
hypothetical individual living on or using the site is protected, then i
it is reasonable to assume that others will be protected - *
-
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TASK 6:
SOIL SAMPLING PROTOCOL

HOT SPOTS

Area of interest
having
approximately
uniform
concentration

TASK 6:
SOIL SAMPLING PROTOCOL

HOT SPOTS

Within the
area of
interest there
are smaller
areas of
elevated
concentration

TASK 6:
SOIL SAMPLING PROTOCOL

HOT SPOTS

The sample
protocol calls
for samples to
be taken at
these locations

TASK 6:
SOIL SAMPLING PROTOCOL
Assume the HOT SPOTS

sample resuits
tell us each of
the samples is
less than the
RSAL except for
location “E” and
this sample is 3
times greater
than the RSAL.

: TASK 6:
SOIL SAMPLING PROTOCOL

HOT SPOTS

® It is reasonable to assume that a hot spot(s) can
exist within a defined area and the RSAL for the
area will still be met.

® If a hot spot is discovered, its extent must be
determined to see whether further sampling or
remedial action is required. .

® RAC and the panel are considering recommendi‘ng
a limit above which a hot spot cannot be exceeded
without action to reduce the level of contamination.

CONCLUSIONS

.

@ Public study'-— oversight panel’s role is critical
and unique.

@ RAC's approach is different from that taken
previously at Rocky Flats and at other sites.

@ Key tasks remain to be done but we are working
toward completion of the study by the end of the
year.




Radionuclide Soil Action Level Oversig

A née I
‘ ST r“'
Public Meeting - ‘},v.k.
_ Wednesday, Sept. 8, 1999—7:00—9:00 p.m\
- Broomfield City Bldg—Council Chambers

Panel Meeting
Thursday, Sep. 9, 1999
:  4:00—7:00 p.m. .
Broomfield City Bldg—Zang'’s Spur Conf Rm
Technical Session: 2:30+~3:30

‘or Additional Information, Call: Carl 03-2 77{07~'53
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Radionuclide Soil Action Level Oversight Panel

August 12, 1999

Jessie M. Roberson, Manager
U. S. Department of Energy - Rocky Flats Field Office
PO Box 928

" Golden, CO 80402

Dear Jessie:

On behalf of the Radionuclide Soil Action Level Oversight Panel, we would like to extend a personal invitation
for you to join us at our second public meeting the evening of September 9. It will be held from 7:00 - 9:00

p.m. at the Broomfield City Center — Council Chambers. We look forward to updating the community at large
on this effort and continue to invite their input as we work through the critical remaining weeks of the technical

study.

We have now passed the mid-point on the technical review of the radionuclide soil action levels. Risk
Assessment Corporation (RAC) completed the Task 2 Report - Computer Models. Based upon the extensive
evaluation of available computer codes, as described in this report, and input from the Panel, Risk
Assessment Corporation is using the RESRAD code for this technical review.

The Task 6 Draft Report: Sampling Protocols has been completed. RAC has reviewed and incorporated
comments received from the Peer Review Team and the Panel. Work continues on this report, with
completion expected in September 1999. :

In addition, the Task 3 Draft Report: Inputs and Assumptions, was released for review at our July meeting.
This report focused on the key parameters that will most influence the outcome of the soil action level
calculation. Extensive details and justification are provided for those parameters. Comments from the Panel
and Peer Review Team have been received and forwarded to RAC for their consideration.

The Panel also hosted a workshop on August 12 entitled Radiation Detection & Instrumentation. Presenters
from the EPA's Las Vegas Radiation & Indoor Environments National Laboratory, Canberra Industries,
RMRS, and Kaiser-Hill provided information to the Panel on current methods for radiation detection. In
addition, the workshop was videotaped for use by Panel members who were unable to attend as well as
community members who express interest in the subject.

Panel members appreciate your support of their work on this prolect and hope that you can join us at the
public meeting. We look forward to seeing you then!

Sincerely,
Original Signed By On'qm_aISiqnéd By
Hank Stovall, Co-Chair Mary Harlow, Co-Chair
Radionuclide Soil Action Level Oversight Panel Radionuclide Soil Action Level Oversight Panel
(303) 466-5986 (303) 430-2400 - Ext. 2174
cc:

RSALOP Members
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Radionuclide Soil Action Levels Oversight Panel :

‘ | PUBLIC MEETING

"Planning for Tomorrow......
Radionuclide Soil Action Levels at Rocky Flats”

Where: Broomfield City Center - Council Chambers
One Descombes Dr.
Broomfield, CO 80030

When: Wednesday, September 8, 1999
7:00 - 9:00 PM

What's been learned to date and how does that affect me?

What factors determine a radionuclide soil action level?

How might future land use affect a radionuclide soil action level?

How can we work together to protect today’s and tomorrow’s communities?

A community-directed, independent study to review and assess the
Recommended levels for plutonium that may legally remain in the soil at Rocky
Flats Is nearing its completion. Your input is needed as we work together
towards a decision that could affect your future. To learn more about these
questions and the on-going study, please join us for this important discussion.
For further information, please contact either Carla Sanda, Advanced
integrated Management Services, [nc. (303-277-0753), or Ken Korkia,
Rocky Flats Citizens Advisory Board (303-420-7855).

SENTINELS — THURSDAY, 09/02/99 - $402.80
Arvada’
Jefferson
Northglenn
Thomton
Westminster

Broomfield
Golden

BOULDER DAILY CAMERA — MONDAY, 09/06/99 - $239.00




SEPTEMBER PUBLIC MEETING COMPLETED LOGISTICS

Display Ad — Sentinels & Daily Camera
Postcard Mailing

UPDATE Newsletter

Press Rele;ase

Invitation to Jessie Roberson

Reminder flyer to fax/mailing list

Meeting Evaluation/Sign-Up Sheet// Name Tags
Storyboard easels affixed to back

Logistics confirmed w/Broomfield
Microphone, Info Table, Water, Coffee, Cookies
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